Task-based fMRI activation mapping has been widely used in clinical neuroscience in order to assess different functional activity patterns in conditions such as prenatal alcohol exposure (PAE) affected brains and healthy controls. In this paper, we propose a novel, alternative approach of group-wise sparse representation of the fMRI data of multiple groups of subjects (healthy control, exposed non-dysmorphic PAE and exposed dysmorphic PAE) and assess the systematic functional activity differences among these three populations. Specifically, a common time series signal dictionary is learned from the aggregated fMRI signals of all three groups of subjects, and then the weight coefficient matrices (named statistical coefficient map (SCM)) associated with each common dictionary were statistically assessed for each group separately. Through inter-group comparisons based on the correspondence established by the common dictionary, our experimental results have demonstrated that the group-wise sparse coding strategy and the SCM can effectively reveal a collection of brain networks/regions that were affected by different levels of severity of PAE.
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Introduction
Task-based fMRI has been widely used to identify brain regions that are functionally involved in specific task performance, and has significantly advanced our understanding of functional localizations within the brain (Friston et al., 1994; Heeger and Ress, 2002; Matthews and Jezzard, 2004; Logothetis, 2008) . In the functional neuroimaging community, there have been a variety of modelbased or data-driven approaches for fMRI time series analysis and/ or activation detection, for instances, correlation analysis (Bandettini et al., 1993), general linear model (GLM) (Friston et al., 1994; Worsley, 1997) , statistic testing (Ardekani and Kanno, 1998), principal component analysis (PCA) (Andersen et al., 1999) , Markov random field (MRF) models (Descombes et al., 1998) , mixture models (Hartvig and Jensen, 2000) , independent component analysis (ICA) (McKeown et al., 1998) , clustering analysis (Baumgartner et al., 1997), wavelet algorithms (Bullmore et al., 2003; Shimizu et al., 2004) , autoregressive spatial models (Woolrich et al., 2004a) , Bayesian approaches (Huaien and Puthusserypady, 2007; Bowman et al., 2008) , and empirical mean curve decomposition (Deng et al., 2013) . Among all of these methods, GLM is one of the most widely used methods (Friston et al., 1994; Worsley, 1997) due to its effectiveness, simplicity and robustness. In particular, several popular fMRI data analysis software packages such as the FSL FEAT (http://www.fmrib.ox.ac.uk/fsl/feat5/index. html), SPM (http://www.fil.ion.ucl.ac.uk/spm/) and AFNI (http:// afni.nimh.nih.gov/afni/) have employed the GLM method (Friston et al., 1994; Worsley, 1997) .
In addition to the abovementioned voxel-wise methods, in order to deal with the remarkable individual variability and different sources of noises (e.g., Thirion et al., 2007; Derrfuss and Mar, 2009; Laird et al., 2009; Hamilton, 2009; Costafreda, 2009; Tahmasebi, 2010) , group-wise task fMRI activation detection methods have been developed, such as the two-level group-wise GLM method (Beckmann et al., 2003) , Bayesian inference (Woolrich et al., 2004b) , multi-level analysis (Thirion et al., 2007) , group ICA analysis (Calhoun et al., 2009 ), FENICA (Schöpf et al.,2011 , group Markov Random Field (MRF) methods (Ng et al., 2010) , and our recently developed DICCCOL-based group-wise activation detection (Lv et al., 2014a) . For instance, the FSL FEAT/FLAME toolkits (Beckmann et al., 2003; Smith et al., 2004) 
